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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
fornn the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described In a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

1, Claim 1. 5, 10, 14, 19, 23, 27, 31 are rejected under 35 U.S.C. 102(b) as being 
unpatentable by Wong et al (U.S 5,745409). 
[Claim 1] 

In regard to claim 1 , Wong et al discloses a method of recording a digital signal and 
analog signal, comprising: 

• sampling said analog signal to form a first set of discrete analog 
samples(Figure 3A shows an analog input 110 and an analog input 
buffer connected to a sample and hole circuit 120 via MUX 330); 

• storing said first set of discrete analog samples into a first set of 
respective cells of a memory array (Figure 3A shows a 
digital/analog memory array 190 connected to an analog write 
circuit 125. column 5, line 56-67 and column 6 line 1-3 further 
describes the analog signal recording method); 

• converting said digital signal into a continuous-time analog signal 
(Figure 3A shows a digital to analog converter 310 connected to the 
digital input/output buffers); 
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• sampling said continuous-time analog signal to form a second set 
of discrete analog samples (Figure 3A shows the a digital to analog 
converter 310 connected to the sample and hold circuit 120 via 
MUX 330); and 

• storing said second set of discrete analog samples into a second 
set of respective cells of said memory array (Figure 3A shows a 
digital/analog memory array 190 connected to an analog write 
circuit 125. column 9, line 54-67 and column 10, line 1-5 further 
describes the digital signal recording method). 



[Claim 5] 

In regard to claim 5, Wong et al discloses a method of generating a digital signal and 
analog signal, comprising: 

• retrieving a first set of discrete analog samples from a memory 
array(Figure 3A shows an analog read circuit 175 connected to the 
digital/analog memory array via the column decoder 180); 

• filtering said first set of discrete analog samples to generate said analog 
signal(Figure 3A shows the a sample and hold circuit 170 connected to 
the analog read circuit 175. Column 6, line 4-16 further describes the 
analog play back method); 
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• retrieving a second set of discrete analog samples from said memory 
array(Figure 3A shows an analog read circuit 175 connected to the 
digital/analog memory array via the column decoder 180); 

• filtering said second set of discrete analog samples to generate a 
continuous-time analog signal (Figure 3A shows the a sample and hold 
circuit 170 connected to the analog read circuit 175); and 

• converting said continuous-time analog signal into said digital signal 
(Figure 3A shows a analog to digital convert 390 connected to the sample 
and hold circuit. Column 6, line 51-62 further describes the digital 
playback method) 

[Claim 10] 

In regard to claim 10, Wong et al. discloses a method of recording a digital signal, 
comprising: 

• converting said digital signal into a continuous-time analog signal (Figure 
3A shows a digital to analog converter 310 connected to the digital 
input/output buffers); 

• sampling said continuous-time analog signal to form a plurality of discrete 
analog samples (Figure 3A shows the a digital to analog converter 310 
connected to the sample and hold circuit 120 via MUX 330); and 

• storing said plurality of discrete analog samples into respective cells of a 
memory array (Figure 3A shows a digital/analog memory array 190 
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connected to an analog write circuit 125. column 9, line 54-67 and column 
10. line 1-5 further describes the digital signal recording method). 

[Claim 14] 

In regard to claim 14, Wong et a! discloses a method of generating a digital signal, 
comprising: 

• retrieving a plurality of discrete analog samples from a memory 
array(Figure 3A shows an analog read circuit 185 connected to the 
digital/analog memory array via column decoder 180); 

• generating a continuous-time analog signal from said plurality of said 
discrete analog sample(Figure 3A shows a sample and hold circuit 170 
connected to the analog read circuit 175); and 

• converting said continuous-time analog signal into said digital 
signal(Figure 3A shows a analog to digital converter 380 connected to the 
sample and hold circuit 170. Column 6, line 51-62 further describes the 
method of generating a digital signal). 

[Claim 19] 

In regard to claim 19, Wong et al discloses an analog/digital recording system, 
comprising: 

• a memory army(Figure 3A shows a digital/analog memory array 190); 

• a converter to convert a digital signal into a continuous-tinhe analog 
signal(Figure 3A shows a path, which converts a digital signal into a 
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continuous-time analog signal, contain a digital input/output buffers 140, 
digital to analog converter 310 ); and 

• a programming device to generate a first set of discrete analog samples of 
said continuous-time analog signal(Figure 3A shows a programming 
device, the sample and hold circuit 120); and 

. • store said first set of discrete analog samples into said memory 

array(Figure 3A shows the analog write circuit 125 connected to the 
digital/analog memory array 190 via column decoder 180); and 

• generate a second set of discrete analog samples from an input analog 
signal(Figure 3A shows an analog input buffer 115 connected to the 
sample and hold circuit 120 via MUX 392); and 

• store said second set of discrete analog samples into said memory 
array(Figure 3A shows the analog write circuit 125 connected to the 
digital/analog memory array 190 via column decoder 180. column 5, line 
56-67, column 6, line 1-3, column 9, line 54-67, and column 10, line 1-5 
further describes the analog/digital signal recording ). 

[Claim 23] 

In regard to claim 23, Wong et al discloses an analog/digital playback system, 
comprising: 

• a memory array to store first and second sets of analog samples(Figure 
3A shows a digital/analog memory array 190); 
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• a reading device to retrieve said first and second sets of analog 
samples(Figure 3A shows a analog read circuit 175); and 

• generate first and second continuous-time analog signal respectively from 
said first and second sets of analog samp!es(Figure 3A shows a sample 
and hold circuit 170 with one side connected to the analog read circuit 175 
and the other side connected to the analog to digital converter 380 and the 
analog output buffer 165 via MUX 393); and 

• a converter to convert said first continuous-time analog signal into a digital 
signal (Figure 3A shows the analog to digital converter 380 with one side 
connected to the sample and hold circuit and the other side connected to 
the digital input/output buffers 145 via MUX 350. Column 6, line 4-16 and 
line 51-61 further describes the analog/digital playback system). 

[Claim 27] 

In regard to claim 27, Wong et al discloses a digital recording system, comprising: 

• a memory array(Figure 3A shows a memory array 190); 

• a converter to convert a digital signal into a continuous-time analog 
signal(Figure 3A shows a digital to analog converter 310 ); and 

• a programming device to generate discrete analog samples of said 
continuous-time analog signal(Figure 3A shows a programming device, 
the sample and hold circuit 120); and 

• store said discrete analog samples into said memory array(Figure 3A 
shows the sample and hold circuit 120 connected the analog write circuit 
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125, and the analog write circuit is connected to the digital/analog memory 
array 190 via the column decoder 391. The digital recording system is 
* further described in column 9, line 54-67). 

[Claim 31] 

In regard to claim 31, Wong et al discloses a digital playback system, comprising: 

• a memory array to store a plurality of analog samples(Figure 3A shows a 
memory array 190); 

• a reading device to retrieve said plurality of analog samples(Figure 3A 
shows a analog read circuit 175); 

• generating a continuous-time analog signal from said plurality of analog 
samples(Figure 3A shows a sample and hold circuit. The sample and 
hold circuit is further described in column 6, line 11-14); and 

• a converter to convert said continuous-time analog signal into a digital 
signal(Figure 3A shows a analog to digital converter 380. The digital 
playback system is further described in column 7, line 39-43). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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2. Claim 2, 3, 6, 7, 11, 12. 13, 15. 16. 20, 21, 24, 25, 28, 29, 32, and 33 are rejected 
under 35 U.S.C. 103(a) as being unpatentable over Wong et al (U.S. 5,745,409) in view 
of Prater (6.249.237) in further view of Roza (U.S. 6,087,968). 
[Claim 2, 11] 

In regard to claim 2, 11, Wong et al discloses a Digital to Analog converter 310; 
however, Wong et al fails to disclose the converting method for converting digital signal 
into a continuous-time analog signal. Prater discloses a digital to analog converter 
wherein converting said digital signal into a continuous-time analog signal comprises: 

• generating a pulse-width modulated signal (Figure 4, Digital Sigma-Delta, 
column 5, line 60 to column 6 line 1-9); and 

• filtering said pulse-width modulated signal to from said continuous-time 
analog signal(Figure 4 switched capacitor filter 414, column 5, line 60 to 
column 6, line 1-9); 

However, Prater in view of Wong fails to disclose the duty cycle of the modulated signal 
depends on respective sample levels of said digital signal, Roza discloses duty cycle of 
the modulated signal depends on the input signal (column 2, line 25-29), Thereby, the 
modulated signal can be asynchronous with the input signal to produce greater 
accuracy of conversion. Therefore, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to use the digital to analog signal 
conversion method, disclosed by Prater, and the duty cycle dependency method, 
discloses Roza. and incorporate the digital to analog converter, disclosed by Wong et 
al. to reduce error during digital to analog signal conversion. 
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[Claim 6, 15] 

In regard to claim 6 and 15, Wong et al discloses converting said continuous-time 
analog signal into said digital signal comprises: generating discrete samples of said 
continuous-time analog signal (Figure 3A shows a sample and hold circuit 170 connects 
to an analog read circuit 175); however, Wong et al fails to discloses the generating a 
pulse-with modulated signal whose duty cycle respectively depends on the amplitude of 
said discrete samples of said continuous-time analog signal; and also fail to discloses 
digitizing the pulse-width modulated signal. Prater discloses information about 
generating a pulse-width modulated signal and the pulse-width modulated signal is 
digitized (Figure 5 shows a Analog Sigma-Delta modulator 506 connected to 508 where 
the signal is digitized. Column 6, line 57-65); however, Prater fails to disclose the duty 
cycle of the modulated signal depends on respective sample levels of said digital signal. 
Roza discloses duty cycle of the modulated signal depends on the input signal (column 
2, line 25-29). Thereby, the modulated signal can be asynchronous with the input signal 
to produce greater accuracy of conversion. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to use the digital to 
analog signal conversion method, disclosed by Prater, and the duty cycle dependency 
method, discloses Roza, and incorporate the converting method, disclosed by Wong et 
al, to reduce error during digital to analog signal conversion. 
[Claim 20, 28] 
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In regard to claim 20 and 28, Wong et al discloses an analog/digital recording system; 
however, Wong et al fails to disclose the interior circuit of the converter. Prater 
discloses an analog/digital recording system, wherein converter comprises: 

• a digital demodulator to generate a pulse-width modulated signal (Figure 
4, Digital Sigma-Delta, column 5, line 60 to column 6 line 1-9); and . 

• filtering said pulse-width modulated signal to from said continuous-time 
analog signal(Figure 4 switched capacitor filter 414, column 5, line 60 to 
column 6, line 1-9); 

However, Prater fails to disclose the duty cycle of the modulated signal depends on 
respective sample levels of said digital signal. Roza discloses duty cycle of the 
modulated signal depends on the input signal (column 2, line 25-29). Thereby, the 
modulated signal can be asynchronous with the input signal to produce greater 
accuracy of conversion. Therefore, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to use the digital to analog signal 
conversion method, disclosed by Prater, and the duty cycle dependency method, 
discloses Roza, and incorporate the digital to analog converter, disclosed by Wong et 
al, to reduce error during digital to analog signal conversion. 
[Claim 24, 32] 

In regard to claim 24 and 32, Wong et al discloses an analog/digital playback system, 
wherein said a sample and hold circuit generate discrete samples of said continuous- 
time analog signal (Figure 3A shows a sample and hold circuit 170); however, Wong et 
al fails to disclose a switch capacitor amplifier and an analog modulator. Prater 



Application/Control Number: 09/960,029 Page 12 

Art Unit: 2616 

discloses a converter comprises a switch capacitor amplifier (Figure 4 shows a switched 
capacitor filter 414) and an analog modulator (Figure 2 shows a digital sigma-delta 
modulator 210). However, Prater fails to disclose the duty cycle of the modulated signal 
depends on the amplitude of respective discrete samples of said continuous-time 
analog signal. Roza discloses duty cycle of the modulated signal depends on the input 
signal (column 2, line 25-29). Thereby, the modulated signal can be asynchronous with 
the input signal to produce greater accuracy of conversion. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to use 
the converter, disclosed by Prater, and the duty cycle dependency, discloses Roza, and 
incorporate the analog/digital playback system, disclosed by Wong et al, to reduce error 
during digital to analog signal conversion. 
[Claim 3,12] 

In regard to claim 3 and 12 Wong et al discloses a Digital to Analog converter 310. 
However, Wong et al fails to disclose the converting method for converting digital signal 
into a continuous-time analog signal. Prater discloses a digital to analog converter, 
wherein converting said digital signal into a continuous-time analog signal further 
comprises reducing a sampling resolution of said digital signal prior to generating said 
pulse-width modulated signal (Figure 2 Interpolation Filter 202, column 4, line 55-66). 
Thereby, the conversion procedure is simplified as less digital signal is used. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the digital to analog converter, disclosed by Wong et al, and 
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incorporate the method, as disclosed by Prater, to simplify the digital to analog 
conversion procedure to achieve fast conversion rate. 
[Claim 13] 

In regard to claim 13, Wong et al discloses a Digital to Analog converter 310. However, 
Wong et al fails to disclose the converting method for converting digital signal into a 
continuous-time analog signal. Prater discloses a digital to analog converter comprising 
decompressing said digital signal prior to converting said digital signal into a 
continuous-time analog signal (Figure 4 shows a FIR or MR filter 406, column 5, line 42- 
44). Thereby, compensate the non-ideal frequency response. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to use the digital to analog converter, disclosed by Wong et al, and incorporate the 
method, as disclosed by Prater, to closely approximates an ideal frequency response of 
the transducer system, so the overall system can be more robust. 
[Claim 7,16] 

In regard to claim 7 and 16, Wong et al discloses generating discrete samples of said 
continuous-time analog signal comprises generating said discrete samples that 
comprises an voltage of continuous-time analog signal between respective samples 
(column 7, line 39-45). However, Wong et al fail to disclose the average voltage of said 
continuous-time analog signal between respective samples. Prater discloses the 
average voltage of said continuous-time analog signal between respective samples 
(Figure 2 shows a interpolation Filter 202). Thereby, less information can be stored into 
memory. Therefore, it would have been obvious to one of ordinary skill in the art at the 
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time the invention was made to use the signal generation method, disclosed by Wong et 
al, and incorporate the method, as disclosed by Prater, to reduce the amount of 
information saved into memory and thereby proving a cost efficient system. 
[Claim 21, 29] 

In regard to claim 21 and 29, Wong et al discloses an analog/digital recording system. 
However, Wong et al fails to disclose the interior circuitry of the converter. Prater 
discloses a analog/digital recording system, wherein converter comprises a digital 
smoothing interpolation filter to reduce a sampling solution of said digital signal (Figure 
2 Interpolation Filter 202, column 4, line 55-66). Thereby, the conversion procedure is 
simplified as less digital signal is used. Therefore, it would have been obvious to one 
of ordinary skill in the art at the time the invention was made to use the digital to analog 
converter, disclosed by Wong et al, and incorporate the method, as disclosed by Prater, 
to simplify the digital to analog conversion procedure to achieve fast conversion rate. 
[Claim 25, 33] 

In regard to claim 25 and 33, Wong et al discloses an analog/digital playback system. 
However, Wong et al fails to disclose a digital anti-aliasing decimation filter to increase a 
sampling resolution of said digital signal. Prater discloses converter comprises a digital 
anti-aliasing decimation filter to increase a sampling resolution of said digital signal 
(Figure 2 shows a decimation filter 204 which can be used to increased the sampling 
resolution and an analog filtering stage for anti-aliasing). Thereby, less distortion is 
produced. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use the signal converting method, disclosed by Prater, 
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and incorporate the method, as disclosed by Wong, to minimize noise and reduce 
distortion so the performance of the overall system increases. 

3. Claims 4, 8. 9, 17, 18, 22, 26, 30, 34 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Wong et al (U.S. 5,745,409) in view of Prater (6,249,237). 
[Claim 4] 

In regard to claim 4, Wong et al discloses a Digital to Analog converter 310. However, 
Wong et al fails to disclose the converting method for converting digital signal into a 
continuous-time analog signal. Prater discloses a digital to analog converter comprising 
decompressing said digital signal prior to converting said digital signal into a 
continuous-time analog signal (Figure 4 shows a FIR or IIR filter 406, column 5, line 42- 
44). Thereby, compensate the non-ideal frequency response. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to use the digital to analog converter, disclosed by Wong et al, and incorporate the 
method, as disclosed by Prater, to closely approximates an ideal frequency response of 
the transducer system, so the overall system can be more robust. 
[Claims, 17] 

In regard to claim 8 and 17, Wong et al discloses information about converting said 
continuous-time analog signal into digital signal. However, Wong et al fails to discloses 
information about increasing a sampling resolution of said digital signal. Prater 
discloses converting said continuous-time analog signal into digital signal comprises 
increasing a sampling resolution of said digital signal (Figure 2 shows a decimation filter 
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204 which can be used to increased the sampling resolution). Thereby, less distortion 
is produced. Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to use the signal converting method, disclosed by 
Prater, and incorporate the method, as disclosed by Wong, to minimize noise and 
reduce distortion so the performance of the overall system increases. 
[Claim 9, 18] 

In regard to claim 9 and 18, Wong et a! discloses information about converting said 
continuous-time analog signal into digital signal. However, Wong et al fails to discloses 
information about compressing said digital signal. Prater discloses converting said 
continuous-time analog signal into said digital signal comprises compressing said digital 
signal. (Figure 2 decimation filter, column 4, line 39-43). Thereby, less noise is 
produced. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use the signal converting method, disclosed by Prater, 
and incorporate the method, as disclosed by Wong, to minimize noise and reduce 
distortion so the performance of the overall system increases. 
[Claim 22, 30] 

In regard to claim 22 and 30, Wong et al discloses an analog/digital recording system. 
However, Wong et al fails to disclose the interior circuitry of the converter. Prater 
discloses an analog/digital recording system, wherein converter comprising an 
expander to decompress said digital signal prior to converting said digital signal into a 
continuous-time analog signal (Figure 4 shows a FIR or IIR filter 406, column 5, line 42- 
44). Thereby, compensate the non-ideal frequency response. Therefore, it would 
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have been obvious to one of ordinary skill in the art at the time the invention was made 
to use the digital to analog converter, disclosed by Wong et al, and incorporate the 
method, as disclosed by Prater, to closely approximates an ideal frequency response of 
the transducer system, so the overall system can be more robust. 
[Claim 26, 34] 

In regard to claim 26 and 34, Wong et al discloses an analog/digital playback system. 
However, Wong et al fails to disclose a compressor to compress said digital signal 
Prater discloses converter comprises a compressor to compress said digital signal 
(Figure 2 shows a shows a Analog to digital path. Column 4, line 31-43). Thereby, 
compensate the non-ideal frequency response. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to use the analog/digital playback system, disclosed by Wong et al, and incorporate the 
method, as disclosed by Prater, to closely approximates an ideal frequency response of 
the transducer system, so the overall system can be more robust. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

• Morio (US 5218640) and Hornak et al (US 4280196). 
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